Influence of lidocaine hydrochloride and penetration enhancers on the barrier function of human skin.
Skin penetration enhancers (SPEs) are commonly employed in pharmaceutical and personal care products. These compounds transiently alter the barrier properties of the skin and we have previously investigated the effects of specific SPEs on skin barrier function in vivo. In the present study the effects of incorporation of an active pharmaceutical ingredient (API), lidocaine hydrochloride (LID HCl) in the SPEs previously studied were investigated. Solutions of LID HCl were prepared and applied to the volar forearm of human subjects with occlusion for 24h. Subsequently, tape stripping and trans epidermal water loss (TEWL) measurements were conducted for treated and control sites. The activities of the desquamatory proteases, kallikrein 5 (KLK 5) and kallikrein 7 (KLK 7) and API content were also measured from the tape strips. The propylene glycol (PG) formulation increased TEWL significantly (p<0.05) compared with the other SPEs and a mixture of the SPEs. However, only the isopropyl myristate (IPM) solution altered protease activity with a significant observed increase in kallikrein 5 (KLK 5). Incorporation of LID HCl appeared to ameliorate the effects of some of the SPEs on TEWL measurements compared with our previous study. Overall uptake of LID HCl into skin from the various formulations correlated very well with changes in TEWL. The findings should have implications for the choice of SPEs in topical and transdermal formulations, particularly where the skin barrier function of patients is already impaired for example in atopic eczema or psoriasis.